Introduction
Non-linear phenomena, that appear in many areas of scientific fields such as solid state physics, plasma physics, fluid mechanics, population models and chemical kinetics, can be modeled by nonlinear differential equations. In many different fields of science and engineering, it is important to obtain exact or numerical solution of the nonlinear differential equations. Most of the science and engineering problems, especially some heat transfer and fluid flow equations are nonlinear, therefore some of these problems are solved by computational fluid dynamic (numerical) method and some are solved by analytical perturbation method [50, 115, 188] . In the numerical method, to avoid the divergent and inappropriate results, stability and convergence should be considered. In the analytical perturbation method, we exert the small parameter in the equation [46] . The problem with this method is to first find the small parameter and then exert it into the equation. To solve the nonlinear equations perturbation method is one of the well-known methods which was studied by many researchers such as Bellman [189] and Cole [190] . Actually, these authors had paid more attention to the mathematical aspects of the subject which included a loss of physical verification. This loss in the physical verification of the subject was recovered by Nayfeh [191] and Van Dyke [192] . Recently, for solving the linear and nonlinear boundary value problems, the analytical techniques have become an ever increasing interest of the scientists and engineers. These 
Governing Equation
The basic equations governing the motion of an incompressible fluid, neglecting the thermal effects are given by [193, 194] 
We consider a thin film of an incompressible fluid of third grade flowing down an inclined plane. The ambient air is assumed stationary so that the flow is due to gravity alone. We assume that the surface tension of the fluid is negligible and the film is of uniform thickness . We seek a velocity field of the form 
where is the dynamic viscosity, g is the gravity, is the fluid density and 0 is the material constant of a third grade fluid. We note that Equation (6.2.8) is a second order nonlinear and inhomogeneous differential equation
with two boundary conditions; therefore, it is a well-posed problem. In what follows, we will obtain the approximate analytic solution of the nonlinear system (6.2.11)-( 6.2.12) by using the HPSTM, SDM and HASTM.
Solution by Homotopy Perturbation Sumudu Transform Method (HPSTM)
Applying the Sumudu transform on both sides of Equation (6.2.11) subject to the initial condition (6.2.12), we have The effects of the non-Newtonian parameter β on the velocity given in (6.3.6) are plotted in Fig. 6.2 . It is shown that as we decrease the non-Newtonian parameter β the solution converges to the Newtonian case.
Solution by Sumudu Decomposition Method (SDM)
Applying the Sumudu transform on both sides of Equation (6.2.11) subject to the initial condition (6.2.12), we have 
The other components of the solution can be easily found by using above recursive relation which is the same solution as that obtained by the HPSTM. As before setting β= 0 in (6.2.11) one can recover the exact solution for the Newtonian fluid.
The comparison between the fifth iteration solution of the HPSTM and the six terms of the SDM is given in Fig. 6 .3. It is observed that for β = 0.04, there is a good agreement between the two methods. 
Solution by Homotopy Analysis Sumudu Transform Method (HASTM)
According to HASTM, we take the initial guess as We define the nonlinear operator If we put 1  in Eqs. (6.5.7)-( 6.5.9), we can recover the solutions obtained by using HPSTM and SDM.
In the solution (6.5.10) the terms involving the powers of β gives the 
